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Introduction
The Great Recession brought about great losses. People lost their jobs, 4 income, retirement savings and subsequently their homes. Researchers estimated that between 2007 and 2011, 25% of American families lost at least 75% of their wealth and more than half lost at least 25% (Pfeffer et al, 2013) . These losses spread across the population, but affected some groups more than others.
Although, a majority of the population lost at least a quarter of their wealth during the Great Recession, close to 50% had much smaller loses. From a welfare point of view, it would be valuable to understand, which mechanisms contributed to a relatively smaller wealth loss in the face of large turbulence in the market. It is reasonable to believe that small wealth losses occurred among households that had very little wealth to begin with, had invested in assets that incurred smaller loses or perhaps used some type of other coping mechanisms that protected them and allowed them to minimize the risk associated with the market.
According to modern portfolio theory, a good way to minimize risk is to diversify one's asset holdings for a given level of expected return. Although, the basic assumptions of this theory have been widely challenged by behavioral economists (Campbell, 2006 , Guiso et al., 2012 , investing in a variety of assets is still seen as a good way to proceed in order to lower risk. 5 Even though this is the case, household decisions in this area significantly deviate from theory and the literature points to the inefficient construction of many portfolios that leads to negative portfolio returns (Badarinza et al, 2016) .
In this paper, we focus on a somewhat different way of dealing with market risk than the one prevalent in modern portfolio theory and test whether it can be considered as a type of coping mechanism selected by households. The central concept we use is that of diversity of individual asset holdings and we borrow this notion from not only the literature linking 4 According to the official NBER (National Bureau of Economic Research) dates of the recession (December 2007 to June 2009; http://www.nber.org/cycles/), during this period the adjusted unemployment rate increased from 5% to 9.5%. 5 Risk is measured as the standard deviation of asset price fluctuations. Thus, by investing in assets whose returns are not perfectly correlated, individuals reduce the total variance of their portfolio return. corporate profitability and growth to diversification, but also from studies dealing with household asset diversification.
A report on wealth gaps in the United States, prepared by the Pew Research Center (2011, page 24), states, "The importance of an asset to household wealth depends on its prevalence and its value. For that reason, homeownership plays a central role for most households-it is a high value asset, and most U.S. households own their homes. The diversity of a portfolio also matters. Although Hispanics and blacks are less likely than whites and Asians to own homes, their wealth is relatively more dependent on home equity.
That is because whites and Asians are much more likely to own financial assets and have more diverse portfolios."
Measuring the diversity of household assets is hence an important issue. The goal of the paper is in fact to examine whether, and to what degree, households use diversity of assets as a coping mechanism. In addition, we investigate the determinants of asset diversity between 2007 and 2009. More precisely, we first define the theoretical concept of asset diversity at the individual (household) level. Next, we estimate several specifications of asset diversity indices for households in the United States before and in the immediate aftermath of the Great Recession and compare their performance. Then we estimate the determinants of asset diversity for various demographic groups and check whether during the Great Recession asset holdings diversity changed significantly. We also identify the impact of the crisis on different household types. Our goal is to identify households that are able to weather the recession to some extent and those that are not able to weather it effectively.
We contribute to the literature in several ways. First, we define a measure of the diversity of individual asset holdings that hitherto has rarely been used in this literature. Next, we measure the diversity of individual asset holdings in the United States in 2007 before the Great Recession and in 2009after the Great Recession. We find that in all specifications diversity increases. We check the robustness of our results using different levels of asset aggregation and find that the magnitude of the diversity measure increases with the number of assets considered, suggesting that a more in depth analysis warrants a good level of asset disaggregation. Finally, we estimate the impact of various determinants and life events on asset diversity. We find that diversity increases with age, education and income and that it is lower at the bottom of the wealth distribution. Life changing situations such as getting divorced or losing one's job have a statistically significant negative effect on diversity, while getting married or having deteriorating health has a positive effect. Active money management also affects asset diversity positively.
Some background on the importance of the concept of asset diversity: wealth changes during the Great Recession
The Great Recession brought about substantial wealth losses, partly due to changes in asset valuation and partly due to consumption smoothing, which required asset liquidation due to great turbulences occurring in the labor market. The Dow Jones Index lost nearly half of its value between mid-2007 and early 2009, while average housing prices in the largest metropolitan areas fell by nearly 30% during the same time. Wealthy families incurred the largest absolute losses, but the largest relative losses were disproportionally concentrated among lower income households with less education and minority households. Pfeffer et al. (2013) find that the share of those with negative or zero net worth increased from 15.5% in 1983 to 18.6% in 2009. The authors find that although the wealthiest (the top wealth quintile) were most likely to incur the greatest wealth losses (six times more likely as the lowest net worth quintile); they were only one-third as likely to fall into debt. Great wealth losses were also due to changes in employment. For most households, earnings are the biggest component contributing to the household's budget. The households' budget not only includes expenditure, but also savings. Among earnersindividuals in the labor marketthose with lower education levels as well as minority and low-wage workers typically experienced larger increases in unemployment and reductions in work hours and earnings during recessions than more advantaged workers (Hoynes et al., 2012) . A reduction in earnings implies lower savings and consequently, far greater wealth losses for the less-advantaged than for the more advantaged groups, even though they may be smaller in absolute terms.
According to Bricker et al (2015) , those in the bottom three quartiles of the wealth distribution experienced the largest relative declines in net worth. Median wealth declined for all income groups except for the top decile. Using the 2007 and 2010 cross-sectional samples of the Survey of Consumer Finances (SCF) they find that although the change in median wealth for minorities and whites was similar, mean wealth declined more for minorities than for whites. Wolff et al (2011) using data from a variety of sources around 2009 find that almost all groups experienced substantial wealth losses, but the losses were particularly large among young families, minorities and middle-class households. The largest declines in net worth during the period 2007-2009, according to the longitudinal SCF, were for people below the 30th percentile and most pronounced for those in the bottom 10 percent who were particularly likely to fall into net debt (Kennickell, 2011 (Kennickell, , 2012 .
Other studies using different datasets also find declines in wealth throughout the wealth distribution. For example, Bosworth (2012) finds that there was a negative change in median wealth for all three income terciles (based on 2007 income). In absolute terms, it was slightly smaller for those at the bottom of the distribution compared to those at the top. Shapiro et al. (2013) show that between 2007 and 2009 the losses in wealth for minorities were greater than for whites. Taylor et al (2011) show, using data from the Survey of Income and Program Participation (SIPP), that between 2004 and 2009, the white-to-black ratio of median net worth increased from 11 to 19 and the white-to-Hispanic ratio from 7 to 15.
These studies do not provide additional information on what types of households within those groups were able to "weather" the Great Recession to some extent, which is where our study comes into play.
A review of the literature on financial assets prevalence and the determinants of asset allocations
In an important survey of household finance, Campbell (2006) stresses the fact that "households must plan over long but finite horizons; they have important nontraded assets, notably their human capital; they hold illiquid assets, notably housing; they face constraints on their ability to borrow; and they are subject to complex taxation." Campbell (2006) adds that, given the complexity of financial planning as well as the available financial products, it should be clear that households make investment mistakes. This may explain why individuals "make decisions that seem to be based on naïve (or confused) notions of diversification" (Benartzi and Thaler, 2001) . One example of behavior is what these authors call the "1/N heuristic". As mentioned by Benartzi and Thaler, such a rule was already recommended in the Talmud since in one of its treatises one can find the following advice of some Rabbi Isaac: "A man should always place his money, a third into land, a third into merchandise, and keep a third at hand". In fact, as stressed by Levy and Duchin (2010) subjects tend "to adopt the naïve investment strategy called the "1 ∕N rule," which assigns an equal weight to each security the subjects face". This rule was analyzed by DeMiguel et al. (2009) . They suggested two reasons for using such a rule as a benchmark.
"First, it is easy to implement because it does not rely either on estimation of the moments of asset returns or on optimization. Second, despite the sophisticated theoretical models developed in the last 50 years and the advances in methods for estimating the parameters of these models, investors continue to use simple allocation rules for allocating their wealth across assets". These authors added that their goal was not to advocate the use of such a simple rule but rather to use it as a benchmark when comparing various portfolio rules. They showed that the naïve (1/N) strategy was more likely to outperform strategies based on optimizing models when the number of assets is large, because it increases the potential for diversification, 'while at the same time increasing the number of parameters to be optimized by an optimizing model" (DeMiguel et al., 2009 ). The (1/N) rule is also advantageous "when the assets do not have a sufficiently long history to allow for a precise estimation of the moments".
The measures of the diversity of asset holdings proposed in the present paper reach in fact their maximal value under the (1/N) rule. Given what was just mentioned about this simplistic rule, it seems to make sense to use diversity indices to analyze the allocation of the asset holdings of households. This may be particularly important in times of crisis, as households experience job losses, a fall in housing market values and other types of asset losses. Asset diversity may be one of those factors that enabled some households to "weather the storm" better than others.
In order to incorporate most of the population in our study, our focus in the paper is on financial assets. 6 The literature finds that although almost all households hold transaction accounts, those with higher income, higher financial wealth and higher education are more likely to invest in other type of financial assets, such as risky assets. These households are also more likely to invest in a wider range of assets and pay lower fees, thus having higher expected returns and being able to move quicker up the accumulation ladder. It appears nevertheless that both low and high wealth individuals participate less in risky assets than theory predicts. Among low-wealth households, this is due to relatively high fixed costs of risky investments, but it is more difficult to explain why this is so for wealthy households.
Wealth is endogenous to investment decisions, but even in the case of exogenous wealth shocks (such as lottery winnings) close to 40% of individuals with large lottery winnings (over 300 000 USD) have been shown not to begin participating in the equity market in Sweden (Briggs et al. 2015) . The overreaching conclusion is that since households portfolios are often inefficiently constructed, they offset the benefits of their investments to some extent.
When it comes to household finance, there is wide agreement in the empirical literature that the socioeconomic and demographic characteristics of households have a significant influence on portfolio decisions. The composition of the household, as well as the gender, marital status of the reference person, age, education, labor market situation (employment status, type of contract), inheritance received, as well as own resources, such as their net wealth, and the quintile of the income distribution to which they belong, (see Guiso et al, 2002 , for a cross-national review of the literature) are all determinants, that have been shown to have a significant effect on households' portfolio composition or investment behavior.
A more insightful discussion on household portfolio allocation also requires taking into account the institutional context of the country and the background risk the household is facing. For example, Cardak and Wilkins (2009) consider the case of Australia and examine the effect of different sources of background risk (plus the effect of credit and liquidity constraints) on risky asset shares. They find a positive effect of homeownership and mortgage expenditures and a negative effect of labor risk on the holdings of risky asset shares. In the case of home-ownership, it could be the case that households leverage off home-ownership to diversify their portfolios and as a result increase their risky financial asset holdings. Only among employed households do they find a negative effect of poor health status and a positive age gradient for risky asset holdings. They do not find however any impact of business background risk. Their study also finds that households that are more risk-averse have a lower risky asset ratio, while those with a longer planning horizon are more likely to have a larger risky asset ratio.
In our case, we can expect an overall increase in background risk caused by the Great Recession to affect asset diversity. We would expect a more risk-averse person to react more strongly to a change in background risk compared to a more risk-loving household, in terms of their portfolio.
Data sources and methods

Data
The data source used in this paper is the Survey of Consumer Finances (SCF). It is a tri- The survey consists of a core representative sample combined with a high-income supplement. The high-income supplement is selected as a list sample derived from tax data from the Internal Revenue Service (IRS). In the 2007 SCF, the standard multi-stage area-probability sample contributed 2,915 cases, while the high-income supplement contributed another 1,507 cases.
The SCF collects detailed information at the household (primary economic unit) level on components of assets (financial and non-financial) and liabilities. In this paper, our focus is on financial assets, 8 which according to their risk categories, we classify into safe, fairly safe and risky. Safe assets include (1) transaction accounts (such as bank deposits and money market accounts) and (2) Certificates of Deposit (CDs). Fairly safe assets include (3) savings bonds, (4) cash value of whole life insurance; (5) other managed accounts (trusts, annuities and managed investment accounts). Risky financial assets include (6) stocks, (7) mutual funds, (8) bonds, (9) pension accounts (IRAs, thrift accounts and accumulated current or future pension accounts), as well as (10) other financial accounts (loans to others, future proceeds, royalties, non-public stock).
When discussing assets, we will either be focusing on the three categories: safe, fairly safe and risky financial assets or on the ten underlying assets as listed above. For calculating the diversity indices, we use shares of these assets in total financial assets.
Variables
The diversity of financial assets regressions include a set of controls commonly used in the household finance literature 9 . These variables are: either age or the age group to which the household head belongs to (less than 30, 30-40, 40-50, 50-60 and 70 and over); her/her level of education (less than high school, high school, some university and university), his/his marital status (married or not); the number of her/his children; the income class to which the household head belongs to (less than 25 000 USD, between 25 000 and 50 000 USD, between 50 000 and 100 000USD and over 100 000 USD); race (Black, Hispanic, White and Other); labor market status (employed, self-employed, retired and out of the labor force, unemployed); occupation (managerial, sales or other); the industry of employment (whether the household head worked in the construction industry or not); and risk preferences (unwilling to take any financial risk, willing to take above average risk for above average return, willing to take large risk for a large return, willing to take average risk for an average return).
Typically, net wealth is an endogenous variable by construction, but the position of a household in the wealth distribution is very important in explaining the structure of the portfolio. It is thus an important factor to control for when investigating asset diversification. 10 We address this by including wealth quintiles in the regressions.
The panel component of the data allows us to analyze the determinants of changes in diversity due to events that took place over the 2007-2009 periods. We control for events such as getting divorced or married, having children, losing one's job or health deterioration. The first two factors are calculated based on whether there was a change in marital status of the household head, either from married to divorced, or from "not married" to married, respectively. Having children was based on whether the household had a change in the number of children from 0 to 1; losing one's job was determined by whether the household head become unemployed; finally, the change in health status was determined by whether self-reported health in 2009 was worse than in 2007.
Assets diversity as a coping mechanism
Many people lost their jobs and experienced wealth losses during the Great Recession, but some have coped with this better than others have. One of the coping mechanisms in the face of job loss is reliance on savings to smooth consumption. Relying on the most liquid of assets like checking and savings accounts is the easiest way for a household to ensure temporary consumption smoothing and alleviate potential credit constraints. Checking and saving accounts are the most popular forms of financial assets, yet, as can be seen in Tables A.2-A.5, they are still not available to about 20% of households in the bottom wealth quantile even though the average level is less than 2000 USD for that group.
Another way of coping, when one has limited resources, is to sell off less liquid assets.
Less liquid forms of savings, though still easily liquefiable, are for example, mutual funds, stocks or bonds. On average, about 20 to 30% of households have these types of assets. In the bottom half of the wealth distribution, the numbers are much lower and the actual levels for 60% of the population are below 2000 USD (see Table A.3 and Table A .5, for details).
The overall ownership rate decreased during the Great Recession and the value of these funds decreased as well.
In this paper, we focus on assets and diversity as a potential coping mechanism among households. This method requires having in possession financial assets. It takes into account, both liquid and less liquid asset components. The diversity measure takes into account the number of financial assets owned and their shares.
An important point to make is that the position of households across the wealth distribution will have a large impact on diversity. For example, we expect information costs to differ among people according to their wealth position. Wealthier individuals are better informed regarding investment opportunities and thus, have the capacity to invest in more products and have higher asset diversity. They also have a higher level of financial literacy and specific financial education (Van Rooij et al. 2001) , so that they are better equipped to buy numerous sophisticated financial assets.
Less well-informed investors (with lower wealth) may invest in more complicated, structured products that usually have higher mark-up rates. Thus, an increase in wealth could result in moving away from these products, thus affecting asset diversity (the direction would be ambiguous) (Celerier and Vallee, 2014).
Another more mechanical limit on asset diversity at the bottom of the distribution would be the lack of wealth itself. Individuals at the bottom of the distribution have very low wealth levels (a substantial share of these households has zero wealth).
Aside from asset diversity, other coping mechanisms could take place, which are beyond the scope of this paper, such as reaching into the equity of one's home to smooth consumption, for example. This is a risky avenue, though, as housing prices fall, individuals could see themselves with negative home equity once loans taken out with housing as collateral start exceeding the value of the house and put their economic wellbeing in jeopardy.
Empirical Strategy
In Section 5, we elaborate on the concept of diversity of asset holdings at the individual/household level. We define several measures and discuss their properties. We then compare the measures in 2007 and 2009 at different levels of aggregation. In the estimation, we focus on identifying the determinants of asset diversity and discussing how changes in life events could have affected asset diversity.
When focusing on the determinants of individual asset diversity, we pool the data for 2007 and 2009 and, estimate the following equation:
where is a vector giving the value of the diversity measure for individual i at time t;
is a matrix with time-invariant variables for individual i; is a matrix of variables for individual i, as specified in section 3.2, at time t,  and  are vectors of the coefficients of the time-invariant and time-specific variables, respectively; is an indicator variable equal to 1 in 2009 and 0 otherwise;  is the coefficient of this variable and the error term. This specification allows us to focus on the driving forces of diversity and to see whether the results for the U.S. differ from those found in the literature.
Subsequently, using the panel component of the data, we check whether, as a result of a change in background risk, people modified their investment strategy, i.e. whether they decided to rebalance their portfolio or not. We do this by checking, which lifetime changes, over the 2007 -2009 period, had the biggest impact on asset diversity. More precisely, we estimate the following equation:
In (2), , +1 is a vector referring to the value of the individual diversity index for assets at time + 1, and are as described above,  ,  and  are coefficients and +1 is the error term for this new equation. In the regression, we focus on a set of variables labeled events that refer to changes in an individual's life that took place between 2007 and 2009.
These include such events as getting divorced or married, having children, losing one's job or having deteriorating health from one period to the next;  is the coefficient vector of the additional explanatory variables. All these events may have led to precautionary savings and behavior geared at avoiding risk (Cardak & Wilkins, 2009) . We also introduce a variable that captures whether people actively responded to events during the two years of the recession period. This variable is defined based on the following question: "Over this time, have you (and your family) made decisions to change the ways you arrange your money or investments?" Thus a "yes", would indicate that households changed their investment behavior, while a "no" would rather indicate that the changes in the portfolio were largely the result of what happened in the market. Our focus is on investigating how this variable differs for families that experienced the changes highlighted above and whether this variable had an effect on portfolio diversity. Thus, we can see whether households change their allocation because of changes in their circumstances, a changing risk tolerance, or lifecycle factors.
Measuring the diversity of assets holdings
On the notion of diversity
There is by now quite a vast literature in economics on the measurement of diversity and diversification. The focus is often on the link between enterprise diversification, whether it refers to the number of industries in which the enterprise operates or the number of countries in which it sells its product, and profitability and growth (e.g. Berry, 1971; Grant et al., 1988) . Grant et al. (1988) made a useful distinction between diversity, which refers to the spread of an enterprise's activities at a point in time, and diversification, a concept that measures the increase in diversity over time. Most of the studies of corporate diversity consider the latter as the complement to one of a measure of the concentration of a company's activities. Concentration is generally measured via the so-called Hirschman-Herfindahl index (Hirschman, 1945; Herfindahl, 1950) . Thus, Rosenbluth (1955 ), Stigler (1964 1968) , Adelman (1969) , Berry (1971) , Gorecki (1974) , Utton (1977) and Grant et al. (1988) used this index. Here, we redefine this idea to the diversity of assets.
The literature on asset diversity on the other hand, is quite scarce. Only a few studies discuss the diversity measures in the context of asset allocation. Worthington (2009) , for example, applies asset concentration measures (calling them diversification measures) to Australian data. Using the Hirschman-Herfindahl concentration index, a Shannon entropy index and an index of market asset share, he finds very low levels of asset diversity and contrary to the predictions of portfolio theory, that more risk-averse households have more concentrated portfolios. This is also the case for, lone-parents and households with more children. Larger and older households, as well as those composed of couples and children have more diversified portfolios. Households that have a larger part of their income coming from wages and salaries, business interests, investments, private pensions and transfers have more diversified portfolios as well. An important finding of his paper is that demographic and socioeconomic factors that have a significant impact on diversity do not have the same impact on the proportion of assets held in risky assets. This suggests that holding substantial amounts of financial assets may offset the efforts of households seeking risk-minimization through diversified asset allocations.
Another study that looks at naïve diversification (1/n) versus more sophisticated diversification combined with risk aversion is Barasinska et al. (2012) . They find that investors with a combination of higher risk aversion and less wealth generally have lower asset diversity. These investors want to avoid risk but, ironically, are exposed to excess unsystematic risk due to lower wealth holdings which results in under-diversification. 11
They find that the propensity to diversify decreases when risk aversion rises.
In what follows, we elaborate on the measures used in this paper.
Applying the concept of diversity to individual asset holdings
In this section, we will derive a general measure of diversity used in the paper and introduce the Gini-Simpson diversity index.
Let refer to the total assets in the population while refers to the value of asset k held by household j. We then define as = ( / ) and it refers to the share of asset k held by individual j in the total assets of the population. Similarly, we define . as . =
∑ =1
where K refers to the total number of categories of assets. Therefore . represents the share of individual j (all assets combined) in the total assets of the population. ( 3) where K refers to the total number of assets. It measures the extent to which asset shares concern only a few assets. The less assets types one has, the higher the value of the index will be. Note that is equal to 1 if individual j concentrates his/her asset holdings on one asset h (so that ℎ = . and = 0 ∀ ≠ ℎ). When all the assets have the same weight so that ( . ) = ( 1 ), the index will be equal to ( 1 2 ) = ( 1 ), so that the inverse of the Hirschman-Herfindahl index of asset holdings of individual j is equal to the number of equal size assets that would generate the value of this index 12 and can be considered as a measure of the diversity of asset holdings.
Note also that the larger the number of assets of relatively equal shares, the more the value of the index approaches to zero. In particular, will tend towards zero when the number of categories K is very high ( →∞) and all categories have the same weight (( / . ) =
(1/ ) ∀ ). In other words, the index will increase, as the number of assets falls and as the disparity in shares increases.
The Herfindahl-Hirschman index defined in (3) may be generalized to obtain a measure of the concentration of the asset holdings of individual j ( ). Equation (3) may be also written as
Replacing 2 in the exponents in (4) with a more general parameter r, with ≥ 2, we derive the concentration index as
Equation (5) shows clearly that is a weighted generalized mean of order ( − 1). Note that the higher r, the greater the weight given to higher shares, since ≥ 2.
Assume now that the individual divides his/her assets equally between a certain number ( ; ≤ ) of assets. The index will then be expressed as
so that the inverse of the concentration index is equal to the number of equal size assets that would generate this value of the index. can clearly be considered as a measure of the diversity of the asset holdings of individual j.
The overall measure of diversity , at the individual level is then defined as the sum of individual diversity indices , weighted by the share of individual j assets in the total assets of the population.
and this is the measure used in Table 2 for different values of r. 13
Note also that since the Hirschman-Herfindahl index varies between 0 and 1, an alternative to the index of the diversity of asset holdings( ), is the complement to one of the index 13 In the particular case, where = 1 in equations (4) and (5) , which is the so-called Gini-Simpson diversity index (see, Gini, 1912; Simpson, 1949) , which we use for our estimation results. It is expressed as
The overall level of individual diversity would then be the weighted average of the individual diversity indices and written as
Properties of diversity indices
Desirable properties of concentration indices have been formulated, for example, by Hall and Tideman (1967) , Hannah and Kay (1977) and Chakravarty and Eichhorn (1991) . From this list of properties, it is easy to derive the desirable properties of a diversity index.
Symmetry: A diversity index should be invariant to permutation of its arguments. In other words assets are distinguished only by their size and by no other characteristics.
Homogeneity: A diversity index should be homogeneous of degree zero, so that its value will depend only on the shares of the various assets. is ℎ = ( ℎ / ), the diversity of the asset holdings of individual q will tend towards its maximal value as →.
Upper bound: If all the assets have the same share, the diversity index will reach its maximal value.
Asset transfer principle: If a sum  is transferred from asset k to asset l, where the shares and of these assets are such that > , the diversity of asset holdings will increase.
Zero asset holding independence: The diversity of asset holdings will not vary if an asset category is added or subtracted from the list of assets, as long as the individual did not invest any money in this asset . This assumption shows the difference between a diversity and an equality index, because it is well known that if an individual with zero income is added to a society, income equality is assumed to decrease (income inequality is assumed to increase).
It is easy to verify that the index defined previously, has the properties of symmetry, homogeneity of degree zero, asset transfer principle and zero asset holding independence.
It has also an upper bound, which will be equal to the number of assets. As far as the replication principle is concerned, we observe that the diversity of the asset holdings of individual q will be such that = , where is the diversity of the asset holdings of individual i. Finally, it is easy to check that the upper bound of the index will be equal to the number of assets.
Similarly, we can verify that the Gini-Simpson index has the properties of symmetry, homogeneity of degree zero, asset transfer principle and zero asset holding independence.
As far as the replication principle is concerned, note that the Gini-Simpson index will tend towards 1, as the number of assets tends towards infinity. Similarly, when all the asset holdings are of equal size, the Gini-Simpson index will tends towards 1 as the number of assets tends towards infinity.
In our empirical investigation, when we computed the diversity of individual asset holdings at various levels of aggregation in the United States in 2007 and 2009, (in Table 2 , for example) we used several indices to check the robustness of the results. Since they all pointed in the same direction, we focus on the Gini-Simpson index when looking at the determinants of diversity. Regression results based on alternative diversity indices are available in previous versions of the paper and are mentioned in the Appendix.
Looking at the diversity of asset holdings in 2007 and 2009
Before comparing the diversity indices defined in the previous section, we compare the distribution of assets in the two survey years.
Distribution of Assets in 2007-2009
Table 1 focuses on the distribution of the three main assets defined as: safe, fairly safe and risky financial assets and a more detailed look considers the 10 underlying categories of assets. Table 1 indicates that the majority of financial assets among households are held in the form of risky assets. The rest is distributed among safe and "fairly safe" in more or less the same proportion. From 2007 to 2009, the share of assets held in risky assets decreased by about 10 percentage points. This could be due to a decline in either valuation or ownership. Table A .2, which presents ownership rates indicates that there was no significant change in ownership rates of safe, fairly safe and risky assets, which leads us to believe that valuation played a key role.
Looking at the share of various assets in more detail, by focusing on the 10 underlying assets, we observe that the increase in the share of safe assets was due to an increase in the share of assets held in transaction accounts (ownership rates did not change) and a slight increase in the share of assets held as CDs.
In terms of "fairly safe" assets, we also observe an increase in the share of assets held in life insurance and other managed accounts. There are no significant changes in ownership rates here (see, is a statistically significant drop in ownership rates in mutual funds, but not stocks.
Ownership of other bonds and other financial assets also exhibits a statistically significant increase.
So overall, we do see some changes in the composition of the portfolio between 2007 and
2009. There is a drop in the share and ownership of mutual funds and in the share of stocks and an increase in the shares and ownership of other bonds and other financial assets.
Diversity of Assets in 2007-2009
In what follows (in Table 2 ), we measure diversity using the indices defined in section 4 and equation (7) for different values of r. 14 We compute these weighted individual diversity indices, first, separately for the safe, fairly safe and risky assets, then, by including all assets, either at the aggregated level (three types of assets) or when taking into account ten different financial assets. It then appears that diversity increased between 2007 and 2009, within assets (safe, fairly safe and risky), for all ten asset categories, as well as at the aggregated level (three categories). 14 The correlation between the different diversity indices is shown in Tables A.7-A.9. Note: The number in each cell gives the value of diversity index for the corresponding type of index and year. Confidence intervals (5%-95%) based on the jackknife resampling approach are given in parentheses. They allow us to check whether changes over time or differences between types of assets are statistically significant. For example, for risky assets, the Gini Simpson index in 2007 was equal to 0.36935 and is below the lower bound of the confidence interval of this index in 2009, while the corresponding Gini-Simpson index in 2009 is equal to 0.39842 and this value is above the upper bound of the confidence interval of the Gini-Simpson index in 2007. We may therefore conclude that there was a significant increase in the Gini -Simpson index of risky assets between 2007 and 2009. We also take a descriptive look at the changing levels of asset diversity over 2007 and 2009 for a chosen set of specific socio-economic groups. Table 3 shows changes in diversity across wealth and income quintiles as well as race. These raw results support our hypothesis about an increasing level of asset diversity as we move up the wealth (and income) distribution. There have been no significant changes over the period apart from the top wealth (and second income) quintile, where we observe a statistically significant increase in diversity. Gini-Simpson Index; se to the standard error; Diff to the difference between the Gini Simpson index in 2007 and 2009. Q1-Q5, consecutive quantiles; RISK1 Willing to take large financial risk is expecting large returns; RISK2 Willing to take above average financial risks expecting to earn above average returns; RISK3 Take average financial risks expecting to earn average returns; RISK4 Unwilling to take any financial risks.
Looking at individual diversity and its determinants.
Next, we focus our attention on the determinants of individual diversity, in order to understand what factors lead to greater or smaller asset diversity. When investigating the determinants of asset diversity, we pool the data for 2007 and 2009 and assume that the effect of covariates does not change over time. We also include a dummy variable for the year. We perform this for all diversity indices. 
Explanatory factors
In trying to explain the variation in asset diversity, we focus on several explanatory factors including demographic characteristics, where we focus on age, education, children, marital status and race; monetary variables, where we focus on income and wealth; variables related to the labor market, such as labor market status and industry, as well as the willingness to take risk.
Among our demographic variables, we expect diversity to increase with age, along with wealth and financial literacy. Education is a good indicator of financial literacy and most likely will affect asset diversity. We observe that diversity increases with age and the increase is highest for the age group 70 years of age and older (see Table 4 ). As predicted, diversity also increases with the educational level of the individual and being married has a statistical significant positive effect on the measure of diversity, possibly due to greater financial sophistication among married couples. Having children has a statistically significant negative effect on the diversity of assets, albeit very small. This result could be related to increased expenses related to raising children. These demographic results are robust to the inclusion of income and wealth. The inclusion of income has a stronger effect than that of education and that of being married. The inclusion of wealth has a strong effect on the impact of age on diversity. The oldest group is usually the wealthiest one.
In terms of our race variables, as is often the case, minority households, are at a disadvantage in terms of their economic well-being. As far as the diversity of financial asset holdings is concerned, we observe that both black and Hispanic headed households have statistically significantly lower asset diversity than white households. For Asian households, this is not statistically significant. The effects hold when we control for income or wealth.
As indicated before, wealthier households have a greater capacity to diversify, given their means and ability to deal with fixed costs related to owning more risky assets. Thus, we expect monetary variables to have a positive relationship with asset diversity. Results indicate that diversity increases with income, except for the highest income category (having over 100 000 USD), where it slightly declines. Being in the lowest two quintiles of wealth coincides with a decrease in diversity compared to the middle wealth quintiles and this is robust to the inclusion of income. In accordance, with our expectations, being in a higher wealth quantile has a positive effect on asset diversity. When linking labor market factors to asset diversity, we focus on the labor market status of the individual and include information on the industry in which he/she works. The labor market status is indicative of the risks faced by the household, and the current life-stage (this will be elaborated in more details in the subsequent section 7). The industry is indicative of the toll the Great Recession took, in particular on the construction sector (see Sierminska and Takhtamanova, 2016 , for a discussion). The reference category is not being in the labor market. Our results indicate that being self-employed or retired (this category also includes disabled and others not working) has a positive and significant association with asset diversity, compared to those out of the labor force. When it comes to occupations, the same is true for those in managerial occupations compared to others. Asset diversity is highly dependent on the type of prestigious or lucrative positions associated with higher wealth and financial literacy (retired, self-employed, managers). The risk preference set of variables can be interpreted in two ways. On the one hand, individuals unwilling to take risk may not have high asset diversity, due to their fear of taking risk. On the other hand, in order to minimize risk, more asset diversity is desirable. Our estimation shows that in fact those unwilling to take risk have lower asset diversity than those willing to take average risk for average expected return (also see Table 4 ), but so do those that are willing to take large risks for a large return. This could suggest that their risk taking is bringing them losses.
In short, our findings indicate that older, wealthier, better-educated households, either retired or self-employed, have higher asset diversity.
Notes: For each explanatory variable, the first line gives the value of the regression coefficient, the second the t-value. Significance: * at 10%; ** at 5%; *** at 1% The excluded categories are age group less than 30; education less than high school; race is white; not in the labor force; other occupations; willingness to take average risk for average expected return; income less than 10 000 USD and the third wealth quintile.
Looking at the impact of various events that took place between 2007 and 2009 on individual diversity
In this section, in order to augment our understanding of individual asset diversity, we look at the impact of various events that took place between 2007 and 2009 on this measure. To this end, we regress the individual diversity index in 2009 (as outlined in equation (2)) on the same set of covariates as before, and include additional variables reflecting important household events. This includes such events as changes in marital status (got divorced or got married); having children over the course of the two years; having stopped working;
and having deteriorating health. In addition, we introduce a variable that indicates whether the household made any changes in the way it managed money or investments over the course of the two years. Table 5 presents the results of such regressions for the Gini-
The results for the demographic variables and labor market and monetary factors are quite similar to those reported for the previous specification given in equation (1) and discussed in the previous section. 15 Let us therefore focus on reporting the results for the changes in life events, risk preferences and changes in investment patterns.
In terms of the demographic changes that took place between 2007 and 2009, we find that being married does not have a statistically significant effect on asset diversity, but a change in marital status does. Even though getting married does have an effect on a couple's finances, the coefficient is not statistically significant in our specification, although it is negative in all specifications. Getting divorced, on the other hand, decreased the diversity of one's financial asset holdings, a result that is likely related to the additional loss of assets following a divorce, resulting in a decreased ability to diversify assets. Having children has a negative and significant effect on asset diversity, but having a child during this period does not. Another life event that we consider is having declining health, which has a significant positive impact on asset diversity. This may be a result of several factors.
Individuals with deteriorating health may be preparing themselves for higher health care costs and thus, be liquidating some of their non-financial assets and investing in financial assets. This indicator may also be indicative of very old age, where one of the spouses passed away and there are additional funds available. We will test this in the next section when we partition the sample according to their exposure to different types of risk.
The variable describing labor market change does not seem to have an impact on asset diversity. Thus, a loss of one's job during the Great Recession does not seem to have an effect on asset diversity. Finally, for those that have declared an active change in their investment strategy over the two-year period, we observe a significant positive effect on asset diversity.
Thus, overall we find that the diversity measure depends on education, whether children are present, on race and on the labor market situation. Having experienced a life-changing situation during this time may have an effect on asset diversity. This is particularly true for those getting divorced, having deteriorating health, but not necessarily for those getting married, or those that lost their jobs. Having children is a significant determinant of the diversity index, but not necessarily, whether one had a child during this period. If the household is actively engaged in making changes in the way it manages and invests money over this two-year period, this has definitely a positive effect on asset diversity. 16 
Active changes in investment and money management
In this section, we further study the impact of changing investment patterns due to life circumstances by examining how the change in investment strategies differs in its effect for families that experienced the above-mentioned changes in life-events and whether it had any effect on the change in asset diversity.
To help isolate the different background risks that households are facing, we split the sample accordingly. We identify three groups, first those that are in their working years, where the employed head (or the one in the labor force) is between 25 to 61 years old;
those that are close to retirement or retired (head over 62 years old and not a business owner) and business owners (many are located at the top of the distribution). Kennickell
and Lusardi in their 2005 study argue that the populations mentioned previously face different kinds of risk. Employed people are more likely to face unemployment risk (income), while for the older population health and longevity risk, as well as other risks (e.g. consumption risk) play a more substantial role. Business owners face yet a different set of risks and they do not only build wealth to create a buffer that insures against shocks.
Business owners are different in a few other respects. They may self-select into selfemployment because of their risk tolerance or their perceptions of risk. They are also less likely to have pensions or retire at the typical retirement age. Table 6 presents the coefficients of the regression variables for the three samples:
employed, business owners and older households. 17 The results confirm that the samples 17 We have excluded the remaining part of the sample, which amounts to 343 observations. face different types of risk. Table 3 indicates that asset diversity for these three samples also differs. The highest is for the older sample (.32 in 2007 and 2009), followed by business owners (.30 and .31 in 2007 and 2009, respectively) The results also indicate that the change of the investment strategy variable has a significant impact on asset diversity in all three groups, except for older households, suggesting that this group is less likely to react to market changes. If households change their strategies, this has a positive effect on the outcome variable. The willingness to take risk has a similar impact for all three samples as seen before.
In terms of life events, we find divorce to have the understandable negative effect for the main sample of employed individuals, and in one specification for older households. It does not seem to have an impact on asset diversity of business owners. This may be because business owners need to save individually for their pension and retirement, and this is not affected by divorce significantly. Getting married on the other hand, does have a negative effect on the asset diversity of business owners (and employed households), perhaps suggesting some type of consolidation of assets. For older households getting married has a positive effect on asset diversity. Deteriorating health has a positive effect on asset diversity for business owners, which could imply that they actively change their portfolio to finance health care or to prepare their bequest.
In the next specification, we introduce interactions between life events and the change in the investment strategy variable. The negative effect of divorce remains for the employed, but not that of getting married. In addition, we find that if a person lost his/her job and actively managed his/her investment, this would result in a positive impact on asset diversity. There are no statistically significant effects for the older sample, once the interaction terms are included. The negative effect of getting married remains for business owners, and we find that for business owners having a child and actively managing one's portfolio would result in lower diversity, most likely due to financial adjustments that are necessary when a child is born.
Thus, we find that although overall an active change in investing has a positive effect on asset diversity, this is not the case for older households (most likely due to an already high level of asset diversity). In terms of life events, divorce and health are significant factors in this scenario, although not for business owners. Deteriorating health also has a significant impact on asset diversity, particularly among business owners. For those that become unemployed and actively manage their portfolio, this can have a positive impact on asset diversity. These findings indicate that certain life events, as well as, playing an active role in money management, may affect asset diversity. 
Conclusions
In this paper, we define several indices of diversity of individual financial asset holdings, discuss their properties and identify their determinants.
Since household decisions in the area of investment deviate considerably from the predictions of theory, measuring asset diversity could help in assessing the vulnerability of portfolios. Our asset diversity indices can complement other measures used in household finance, by capturing the fact that people are holding few assets and have lower asset diversity or conversely, are holding numerous assets and have higher asset diversity.
Integrating these indices in future research, could help determine to what extent asset diversity helps "weather the economic storm" for households.
In this paper, we focus on financial asset to measure diversity. We show that even though the share of financial assets held in risky assets decreased and the share held in safe and fairly safe assets increased between 2007 and 2009 due to changes in the valuation of assets and changes in ownership, asset diversity increased in all specifications over this time. We show this for safe, fairly safe and risky assets. The larger the number of assets, the larger the magnitude of the diversity measure.
The diversity of financial asset holdings increases with age, the educational level of the individual and income. Having children has a negative effect on diversity, which is in-line with stylized facts coming from the household portfolio literature, as single households without children are more likely to own risky assets, given that they are less risk averse than families with children. Diversity at the bottom of the wealth distribution is lower than at the top, and this is explained by a positive relationship between asset ownership and net wealth. In the top quintile of the distribution, diversity decreases.
A change in diversity is statistically significantly related to education, the presence of children, race, and the labor market situation. Life changing situations such as getting divorced, or losing one's job have a statistically significant negative effect on changes in diversity, while getting married or having deteriorating health have a positive effect.
We show that playing an active role in money management during the time of crisis has a significant impact on asset diversity. Households that actively reacted to the events in 2007 and 2009 by making changes in their investments increased the diversity of their financial assets. This was not the case for older households, most likely due to an already high level of asset diversity. In addition, important life events, such as, divorce or getting married significantly impacted asset diversity. Deteriorating health also has a significant impact on asset diversity, particularly for business owners that need to manage their own health insurance. Becoming unemployed and actively managing portfolios can have a positive impact on asset diversity. These findings indicate that certain life events, as well as playing an active role in money management, may affect asset diversity.
In terms of policy implications, our findings indicate that households with higher risk aversion and low wealth have lower asset diversity. This should remind wealth management practitioners and regulators to emphasize the importance of balancing portfolios with different asset classes in order to reduce the economic vulnerability of households and increase their financial wealth holdings. Future research will explore the role of asset diversity in ensuring economic well-being among households and whether ceteris paribus, low asset diversity or rather high asset diversity households had better outcomes when it comes to dealing with the Great Financial Crisis. 
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(1) (2) (3) (4) (5) (6) (1) (2) (3) (4) (5) (6) Age 30-40 0.07* -0.04 -0.04 -0.07* -0.06 -0.12*** 0.03 -0.04 -0.04 -0.05* -0.05* -0.08*** (-1.80) (-0.94) (-1.05) (-1.80) (-1.51) (-2.97) (-1.05) (-1.23) (-1.32) (-1.82) (-1.72) (-2.76) Age 40-50 0.22*** 0.06 0.04 -0.10*** 0,00 -0.15*** 0.13*** 0.02 0.01 -0.07*** -0.02 -0.10*** (-5.69) (-1.53) (-0.97) (-2.70) (-0.00) (-3.87) (-4.38) (-0.77) (-0.32) (-2.62) (-0.56) (-3.60) Age 50-60 0.28*** 0.08** 0.06 -0.17*** 0,00 -0.21*** 0.15*** 0.02 0.01 -0.13*** -0.03 -0.16*** (-7.23) (-2.15) (-1.50) (-4.39) (-0.07) (-5.44) (-5.21) (-0.71) (-0.19) (-4.64) (-1.11) (-5.56) Age 60-70 0.45*** 0.28*** 0.25*** -0.06 0.16*** -0.10** 0.26*** 0.16*** 0.14*** -0.05* 0.08** -0.08** (-11.14) (-7.27) (-6.40) (-1.40) (-3.84) (-2.30) (-9.01) (-5.52) (-4.81) (-1.75) (-2.51) (-2.55) Age 70+ 0.59*** 0.43*** 0.39*** 0.04 0.28*** -0.01 0.36*** 0.26*** 0.23*** 0.01 0.16*** -0.02 (-14.31) (-10.75) (-9.53) (-0.94) (-6.06) (-0.21) (-11.89) (-8.63) (-7.63) (-0.40) (-4.60) (-0.59) High school 0.38*** 0.26*** 0.22*** 0.23*** 0.22*** 0.16*** 0.22*** 0.14*** 0.12*** 0.12*** 0.12*** 0.08*** (-11.01) (-7.57) (-6.46) (-6.97) (-6.47) (-4 
